Nonsuicidal self-injury (NSSI) prior to age 18 was evaluated as a risk factor for adulthood suicide attempt (SA). Archival data from 222 mood-disordered participants were analyzed using multivariate Cox proportional hazards analysis. Participants with a youth SA were excluded. The hazards of SA among adult participants with a history of youth NSSI were twice than those of mood-disordered participants without youth NSSI (hazard ratio = 2.00, 95% confidence interval = 1.16-3.44, p = .01). Moreover, participants who had both youth and adult NSSI attempted suicide significantly earlier than participants who began NSSI as an adult. Youth NSSI is associated with persistent, elevated SA risk in adulthood.
intent to die (Favazza & Rosenthal, 1993) , may be one such behavioral indicator of SA risk. In three theories, NSSI is posited to increase subsequent SA risk. In the interpersonal-psychological theory of suicidal behavior, Joiner, Brown, and Wingate (2005) posit that experiences with NSSI (or other types of "fear-inducing, risky behavior") change the feelings and sensations associated with subsequent suicidal behavior. In turn, such changes (e.g., the experience of emotional relief as opposed to fear and anxiety during instances of self-injurious behavior) enable the individual to inflict more serious self-injury; that is, attempt suicide, during future crises Van Orden, Witte, Selby, Bender, & Joiner, 2007; Van Orden et al., 2010) . Meanwhile, Whitlock and Knox (2007) propose that suicidal behavior results when stress overwhelms an individual who can no longer cope with negative emotions by engaging in NSSI. Finally, Hamza, Stewart, and Willoughby (2012) describe an integrated model whereby NSSI is linked to SA in three ways. First, SA is posited as an escalation of NSSI which results when interpersonal distress increases; second, an indirect causal link between NSSI and subsequent SA through acquired capability, as described by Joiner et al. (2005) , is proposed; and third, other variables, such as depression, are posited to underlie both NSSI and SA and explain their relationship.
In empirical study, NSSI has been associated with SAs, more frequent SAs, and more medically serious suicidal behavior (Zlotnick, Donaldson, Spirito, & Pearlstein, 1997) . In fact, studies have found that between 40% and 85% of individuals who engage in NSSI also report a SA (Nock, Joiner, Gordon, Lloyd-Richardson, & Prinstein, 2006; Whitlock & Knox, 2007) . A dose effect has also been noted: Individuals with a history of frequent or varied types of NSSI, as compared to infrequent selfinjurers or those who use less varied methods, report more suicidal behavior, including more frequent and medically serious SAs (Andover & Gibb, 2010; Brausch & Boone, 2015; Dulit, Fyer, Leon, Brodsky, & Frances, 1994; Victor & Klonsky, 2014 ; for a review, see Nock et al., 2006; Zlotnick et al., 1997) . Victor and Klonsky (2014) draw on Joiner's interpersonal-psychological theory of suicidal behavior to suggest that more frequent NSSI and utilization of more varied NSSI are more strongly associated with SA than less frequent or varied NSSI and that greater exposure to painful experiences, whether because of more method variance or frequency of NSSI, increases the acquired capability for suicide and thus suicidal behavior.
While cross-sectional data have established that NSSI and SA co-occur, only a handful of studies have tested whether NSSI predicts SAs (Ribeiro et al., 2016) . Wichstrom (2009) found lifetime NSSI did not predict SA among adolescents followed prospectively for 5 years. Meanwhile, in other studies (Asarnow et al., 2011; Wilkinson, Kelvin, Roberts, Dubicka, & Goodyer, 2011) , lifetime NSSI or NSSI in the month prior to study entry was shown to predict SA, independently of suicidal ideation or attempt, over a 6-month follow-up among depressed adolescent outpatients in treatment. Similar findings are also reported among adolescent community members, adolescent and emerging adult offspring who are at high risk for suicidal behavior given their parents' clinical history, and active duty soldiers who are in mental health treatment. Past-year or lifetime NSSI predicts SA over 2-to 4-year follow-up in these groups independent of recent suicidal ideation or attempt (Bryan, Bryan, May, & Klonsky, 2015; Bryan, Rudd, Wertenberger, Young-McCaughon, & Peterson, 2015; Cox et al., 2012; Guan, Fox, & Prinstein, 2012) . A few studies have excluded individuals with a history of both NSSI and SA when testing NSSI as a risk factor for subsequent SA and found similar results. For instance, in college students, recurrent lifetime NSSI precedes and elevates risk for SA (Whitlock et al., 2013) .
Thus, taken together, there is evidence that NSSI predicts SA in adolescence and emerging adulthood and there are cross-sectional data and theories associating NSSI with SAs. Here, we extend previous studies
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NSSI PREDICTS ADULT SA and compare SA rates among adult participants with a mood disorder who did and did not endorse youth (i.e., prior to age 18) NSSI. We excluded individuals who also had a history of SA during their youth to ensure that the NSSI preceded the SA and that we were not actually modeling risk for the group of individuals who had a history of both NSSI and SA. This group has been found to be at increased risk for SA compared to individuals who engage in NSSI or suicidal behavior (e.g., Bryan, Rudd, et al., 2015) . Based on previous findings showing NSSI is associated with and predicts SA, we posited that youth NSSI would increase risk of adult SA in our sample. Studies ensuring temporal precedence of NSSI compared to SA in determining SA risk associated with NSSI are scarce, limiting understanding of whether NSSI predicts SA (Victor & Klonsky, 2014) . Further, previous studies have not tested whether youth who engage in NSSI are at risk for SA in adulthood (Hamza et al., 2012 
METHODS

Participants and Procedures
This study used archival data on 222 adult participants with major depressive disorder (71.5%, n = 158) or bipolar disorder (BPD; 28.5%, n = 63), per standardized research assessment, who presented at a large psychiatric research center in the United States. Accordingly, approval for this study was granted by the local institutional review board. All individuals whose data were included in this study gave their informed consent prior to participating. Exclusion criteria for the larger study included a current substance use or medical disorder that might explain mental health symptomatology and/or decrease accurate understanding of the clinical picture. Because we were interested in determining whether youth NSSI increased the risk of subsequent SA, we excluded an additional 50 participants who reported a SA before age 18 and thus for whom we could not ensure that NSSI occurred prior to SA.
At intake, the average age of participants was 40.9 years (SD = 11.5 years, range = 18-72). Fifty-seven percent of participants were female (n = 126). Over 80% of participants identified their race as Caucasian (n = 171), and 16% identified their ethnicity as Hispanic (n = 34). The majority of participants (74.3%, n = 165) were single and reported that they had completed high school (96.4%, n = 214). Most participants did not have children (57.7%, n = 128). Thirty-nine percent of participants (n = 86) had a lifetime anxiety disorder; 35% had a lifetime substance use disorder (n = 78); 20% had a comorbid borderline personality disorder (n = 43); 17% had lifetime posttraumatic stress disorder (n = 38); and 7% had a lifetime eating disorder diagnosis (n = 16).
Clinical and demographic information was collected during semistructured interviews and from self-report assessments that were completed at intake. Follow-up data on SAs that were collected at assessments completed 3 months, 1 year, and 2 years after intake were also used. All interviews were completed by trained masters-and doctorallevel clinicians. Clinical ratings of diagnoses and SAs were discussed and agreed upon at biweekly consensus meetings staffed by clinical researchers.
Measures
Barratt Impulsiveness Scale (BIS-11). The BIS-11 is a 30-item self-report measure of impulsivity (Patton, Stanford, & Barratt, 1995) . Items are scored on a 4-point Likert scale. Higher scores indicate more frequent nonplanning impulsiveness, motor impulsivity, and cognitive impulsivity. The BIS-11 has been found to have good psychometric properties (Enticott, Ogloff, & Bradshaw, 2006; Patton et al., 1995; Swann, Bjork, Moeller, & Dougherty, 2002) . The internal reliability of the BIS-11 in this sample was .69, indicating the scale maintained adequate internal consistency.
Brown-Goodwin Lifetime History of Aggression (BGAH). The BGAH is an 11-item clinician-administered assessment that measures aggressive behavior across a variety of situations that are directed toward people or objects (Brown, Goodwin, Ballenger, Goyer, & Major, 1979) . Items are scored on a scale of 1 (never) to 4 (often), with higher item scores indicating more frequent perpetration of the particular behavior that is referenced in the item (e.g., temper tantrums, physical fights). Respondents are asked each item three times. They respond first to indicate the frequency of perpetration of the behavior in childhood (i.e., aged 12 years or younger). Then, they are asked about their engagement in the behavior during adolescence (ages 13-18 years) and adulthood (ages 18 years and older). Only the maximum rating across all three periods is included in the total score. In this study, the last item about nonsuicidal "self-violence" was used to assess NSSI. It reads, "Have you ever inflicted violence on yourself? (Only rate non-suicidal behavior, e.g., self-mutilation, head banging, wrist scratching, minor burns, etc., which has not been scored as a suicide attempt.) When did it happen? Describe." To avoid spuriously high correlations between the BGAH total score and our measure of NSSI, this item was omitted from the total aggression score. Further, only aggressive behaviors during childhood and adolescence (i.e., prior to age 18), and not those that occurred during adulthood were considered in the aggression score. That is, only the maximum rating during childhood or adolescence on each of 10 BGAH items was included in the total aggression score that was reported in this study. Thus, total BGAH scores ranged from 10 to 40, with higher scores representing a history of more frequent childhood or adolescent aggressive behavior. Ratings from the NSSI item were dichotomized to represent, any, regardless of frequency, childhood or adolescent NSSI versus no childhood or adolescent NSSI. We also dichotomized ratings of the frequency of NSSI on the adulthood BGAH NSSI item to capture engagement in any adulthood NSSI, as this variable was included in follow-up analyses aimed at specifying whether cessation or continuation of NSSI in adulthood changed the relationship between youth NSSI and adult SA and the relative risk of SA to participants who first initiated NSSI in adulthood. The BGAH has been found to have good construct validity and interrater reliability (Kruesi et al., 1995) . In this study, Cronbach's alpha coefficient for the BGAH was good (a = .81).
Buss-Durkee Hostility Inventory (BDHI). The BDHI is an often-used 75-item self-report measure of trait hostility (Buss & Durkee, 1957) . The BDHI uses a true-false response option format to assess attitudinal and motor hostility. The BDHI has shown fairly good test-retest reliability (Biaggio, Sapplee, & Curtis, 1981 ). Cronbach's alpha coefficient for the BDHI in this study was .86.
Columbia Suicide History Form (CSHF). CSHF is a clinician-administered assessment used to collect information about interviewees' lifetime SAs and acts of deliberate self-injury that involve some intent to die (Oquendo, Halberstam, & Mann, 2003) . For this study, a patient was classified as a suicide attempter if, per consensus using all available data sources, he or she attempted suicide on or after age 18, regardless of whether the SA occurred during the study or before it (and was thus recorded at intake).
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NSSI PREDICTS ADULT SA Structured Clinical Interview for Axis I and II (SCID-I and SCID-II). The SCID-I and SCID-II are semistructured clinical interviews that are used to aide researchers and clinicians in making reliable and accurate DSM diagnoses (Spitzer, Williams, Gibbon, & First, 1990; Gibbon, Spitzer, & First, 1997) . As with the CSHF, lifetime best-estimate diagnoses were made by consensus using SCID and all other available data.
Demographic information, including age, gender, race, ethnicity, marital status, number of children, education, and childhood sexual abuse history (yes or no per report during a semistructured clinical interview), was also collected.
Statistical Analysis
Analyses were conducted using SAS software, version 9.4 (SAS Institute Inc., Cary, NC, www.sas.com). For the bivariate analyses of this study, participants were divided into two groups. One group was comprised of individuals with youth NSSI (14.0%, n = 31); the other group included individuals who did not engage in NSSI in their youth (86%, n = 191). Two-sample t tests and Mann-Whitney U-tests were run to identify group differences on continuous demographic and clinical variables. Chisquare analysis and Fisher's exact test were used to test for differences between the groups on categorical variables such as gender and ethnicity. Next, youth NSSI along with the other clinical variables found to differ between individuals with and without youth NSSI in bivariate analyses were entered into a Cox proportional hazard regression analysis. Only adult SAs (attempts occurring at age 18 or older) were counted as events. Finally, adult (i.e., age 18 or older) SA rates for youth with and without NSSI were illustrated using survival curves. In follow-up analysis to determine the impact of adult NSSI on the relationship between youth NSSI and adult SA, Cox regression analysis was repeated using four strata defined by the combination of youth and/or adult NSSI, and SA rates for each of these four groups were plotted as survival curves.
RESULTS
Demographic and clinical information for the groups with and without youth NSSI are presented in Table 1 . Individuals with youth NSSI reported more youth aggression than individuals without youth NSSI. At intake, participants with youth NSSI were younger than participants without youth NSSI. As this age difference between groups would bias estimates toward detecting increased SA risk among individuals without youth NSSI (as they would have a longer period at risk to attempt suicide), if this age difference between groups biased estimates at all, this difference was not further considered or controlled for in the analyses.
The results of the multivariate Cox proportional hazard analysis showed that only a history of youth NSSI (hazard ratio = 2.00, 95% confidence interval [CI] = 1.16-3.44, p = .01), and not youth aggression, increased risk of adult SA. Further, tests of the proportional hazards assumption indicated the risk for adulthood SA due to youth NSSI did not vary over time (i.e., across adulthood age; p = .15). Figure 1 provides a visual representation of the cumulative unadjusted proportion (over time in adulthood) of participants who did not attempt suicide by history of youth NSSI.
Because we were interested in specifying whether cessation or continuation of NSSI in adulthood changed the relationship between youth NSSI and adult SA as well as the relative risk of SA to those who initiated NSSI in adulthood, we next compared survival curves among groups defined by their history of youth and adult NSSI. In this analysis, there was a significant difference between groups (log-rank rank v 2 test for strata homogeneity = 34.31, p < .0001). Participants who had both youth and adult NSSI attempted suicide significantly earlier than participants who began NSSI as an adult (mean age of SA in participants with youth and adult NSSI = 27.2, SD = 1.14 years versus mean age of SA in participants with adult NSSI only = 37.84, SD = 2.02 years). Individuals who engaged in neither youth nor adult NSSI attempted suicide, on average, at 52.19 years (SD = 1.44 years). Only nine individuals ceased NSSI in adulthood. These individuals were excluded from the analysis given their small numbers and thus concern about the stability of statistics derived from their data (see Figure 2 ).
DISCUSSION
Our results show that a history of youth NSSI places individuals at greater risk for SA throughout adulthood. Moreover, individuals who maintain NSSI into adulthood are at greater risk for adult SA than individuals who begin NSSI in adulthood or do not engage in NSSI.
This study is among the first to document a temporal relationship between NSSI and SA such that youth NSSI elevates risk (Brausch & Boone, 2015; Guertin et al., 2001; Hamza et al., 2012; Nock et al., 2006; Victor & Klonsky, 2014; Whitlock & Knox, 2007) . Findings from this study align with findings from a handful of prospective studies showing NSSI robustly predicts SA, even when prior SA and other clinical risk factors for SA are controlled in multivariate prediction models of SA (Asarnow et al., 2011; Bryan, Rudd, et al., 2015; Cox et al., 2012; Guan et al., 2012; Ribeiro et al., 2016; Whitlock et al., 2013; Wilkinson et al., 2011) . Our study extends these findings by demonstrating youth NSSI precedes adulthood SA and elevates risk for it throughout adulthood.
The prevalence of youth NSSI reported by adult participants with mood disorder in our sample was 14%. This prevalence rate is lower than those rates observed among referred adolescents with mood disorder in some (Wilkinson et al., 2011) but not all studies (Brent et al., 2009) , where rates of 37% and 9%, respectively, were observed. On the one hand, our prevalence rate may be higher than some observed rates because we assessed for and considered any NSSI over a longer time period than past studies; that is, childhood and adolescence to age 18, as compared to 12 weeks or 1 year during adolescence. On the other hand, compared to studies of adolescents receiving mental health treatment and studies estimating current and past rates of NSSI among adolescent community members, the prevalence of youth NSSI observed in our sample was low (Jacobson & Gould, 2007; Nock, 2010) . This may accurately reflect youth NSSI among participants included in our study, or this rate may underestimate actual youth NSSI among sample members. Brent et al. (2009) have found that consistent, systematic monitoring, as compared to reliance on a single, retrospective report, increases the accuracy of NSSI assessment. Our collection of NSSI data was completed at one time point and required adults of average age 40 to recall behavior that occurred in their youth.
In our sample, youth aggression differed among participants reporting youth NSSI and participants without youth NSSI. Previous findings regarding the association between trait aggression and NSSI are limited, equivocal, and seem dependent upon the population, the informant (e.g., parent vs. self), and the type of aggression (e.g., verbal vs. physical) studied (Claes, Vandereycken, & Vertommen, 2003; Victor, Feske, & Klonsky, 2011) . For instance, aggression and NSSI have been associated among adolescent psychiatric patients. Among adults with BPD or another nonpsychotic disorders, however, only self-directed aggression and NSSI were related (Victor et al., 2011) . Aggression is, however, robustly associated with SA and deliberate self-harm (a category of behavior used by European researchers that includes both NSSI and SA; Keilp et al., 2006; Koelch, Plener, Schlanser, Doelitzsh, & Schmid, 2011) . Additionally, anger, a related concept, has been readily associated with NSSI (Claes et al., 2003; Glassman, Weirerich, Hooley, Deliberto, & Nock, 2007; Jacobson & Gould, 2007) . In one study of adolescent attempters, for example, adolescent attempters with a history of NSSI 
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NSSI PREDICTS ADULT SA reported more anger than adolescent attempters without a history of NSSI (Guertin et al., 2001 ). Thus, our findings add support to findings that show a relationship between NSSI and aggression in youth.
Limitations and Future Directions
Although we found youth NSSI placed participants with mood disorder at higher risk for SA throughout adulthood and those who engaged in both youth and adult NSSI were at higher adult SA risk than those with a history of only adult NSSI or no lifetime NSSI, limits to our data preclude further understanding of how and for whom youth NSSI escalates to adult SA. In fact, fully 39% of sample members who engaged in youth NSSI did not make a SA in adulthood. Others (Giletta et al., 2015; Scott, Pilkonis, Hipwell, Keenan, & Stepp, 2015) have found NSSI in combination with suicidal ideation compared to NSSI alone increases risk for subsequent SA. In fact, in a meta-analytic examination of correlates of SA among individuals who engage in NSSI, Victor and Klonsky (2014) found suicidal ideation was the strongest clinical or demographic correlate of SA among individuals who engage in NSSI. Thus, the presence of co-occurring suicidal ideation may moderate the relationship between NSSI and SA. Studies of mediators or third variables that explain the relationship between youth NSSI and adult SA are also needed. In theoretical models linking SA to NSSI difficulties in emotion regulation are posited to underlie both behaviors. Thus, emotion dysregulation could be investigated as a third variable that could explain why or for whom NSSI leads to increased SA risk. Interestingly, we did not find differences in co-occurring disorders, including borderline personality disorder, between sample members who did and did not report youth NSSI. In prior studies, associations between borderline personality disorder and both youth NSSI and adult SA are consistently found (Jacobson & Gould, 2007; Maris, Berman, & Silvermann, 2000; Nock et al., 2006) . Future studies are needed to test the role of borderline personality disorder in the pathway between youth NSSI and adult SA.
Further, as 75% of our sample was aged 50 or younger, estimates of SA risk or survival probability in older age are likely unstable. Thus, future studies with older adult samples are needed to confirm understanding of SA risk following NSSI among older adults.
Our sample included participants with mood disorder. Many also had comorbid anxiety, substance use, and/or borderline personality disorders. Thus, these findings may not generalize to individuals with other disorders where NSSI can also occur, for such as psychotic disorders. The largely retrospective nature of the NSSI and SA data used in our study is another limitation as memory biases may impact the validity of retrospective reports (Schwarz & Sudman, 1994) . In particular, adults who continue to engage in self-directed violence into adulthood (i.e., attempt suicide) may have a greater ability to recall self-directed violence in childhood and adolescence (i.e., NSSI) than adults who do not.
A final limitation was our measure of NSSI. We used one item from the BGAH to understand NSSI in youth. Despite concerns that using a single question to understand NSSI may capture clinically insignificant or nonmeaningful NSSI, a single question is often used to capture NSSI in studies (e.g., Brausch & Boone, 2015; Claes et al., 2010) . Moreover, single self-report item assessments of SA have been found to have good sensitivity compared to multi-item selfreport assessments (Millner, Lee, & Nock, 2015) . Nonetheless, longitudinal studies using multiple-item rating scales to assess NSSI are needed to confirm our findings.
Despite these limitations, our study is among the first to elucidate a temporal relationship between NSSI and SA whereby youth NSSI precedes and elevates risk for SA in mood-disordered adult participants throughout adulthood. Moreover, we showed maintenance of NSSI in adulthood is associated with greater adult SA risk than initiation of NSSI in adulthood. This study addressed a significant gap in the literature. Previous studies have not provided information that shows long-term elevations in adulthood SA risk for youth who engage in NSSI.
Clinical Implications
Our findings suggest that youth NSSI is a risk factor for SA throughout adulthood. Moreover, persistence of NSSI in adulthood places an individual at greater risk for adult SA than initiation of NSSI in adulthood. Thus, findings from our study suggest the assessment of NSSI, including distal youth NSSI, may aide in identifying individuals at risk for adult SA. NSSI occurs at rates of up to 37% among referred children, 60% in clinical adolescent populations, and 45% among community adolescents (Espostio-Smythers et al., 2010; Jacobson & Gould, 2007; Nock, 2010) . Further, findings from Cloutier, Martin, Kennedy, Nixon, and Muehlenkamp (2010) indicate adolescents who engage in NSSI present at emergency departments in larger proportions than adolescents who make SAs. Thus, NSSI seems a potentially identifiable risk factor for SA. A number of psychometrically sound measures such as the Self-Injurious Thoughts and Behaviors Interview (Nock, Holmberg, Photos, & Michel, 2007) and the Suicide Attempt Self-Injury Interview (Linehan, Comtois, Brown, Heard, & Wagner, 2006; Linehan, Comtois, Murray, et al., 2006) (Linehan, 1993) , are two such techniques that may prove effective in reducing NSSI (e.g., Linehan, Comtois, Murray, et al., 2006) . Further, findings from a recent study of adolescents suggested NSSI in the context of depression, unlike suicidal behavior, decreased when depression was treated (Wilkinson et al., 2011) . Thus, promising options exist to reduce NSSI and perhaps prevent the sequelae of NSSI.
Because individuals with histories of both SA and NSSI have more maladaptive personality traits, coping skills, and mental health difficulties than individuals with either SA or NSSI (Claes et al., 2010; Cloutier et al., 2010; Victor & Klonsky, 2014) , assessing NSSI among suicidal patients may also be important for reducing distress and mitigating poor outcomes. In fact, individuals with a history of NSSI and SA, as compared to individuals with a history of either SA or NSSI, display more chronic and frequent suicidal ideation and SAs, underestimate the lethality of subsequent attempts, and discount the finality of their actions (Cloutier et al., 2010; Giletta et al., 2105; Muehelenkamp & Gutierrez, 2007; Scott et al., 2015; Stanley, Gameroff, Michalsen, & Mann, 2001) . Thus, careful assessment of NSSI among suicidal adult patients may prove important for accurate identification of those at highest risk for suicide among this high-risk group.
